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1 INTRODUCTION

2 SCOPE

1.1 UKAS considers the use of reference materials and/or calibrated artefacts to be an
important tool for demonstrating the validity of test and calibration methods and a
potential means of establishing the traceability of measurements produced using said
methods. UKAS recommends the use of accredited reference material producers and
calibration laboratories where they exist.

1.2 ISO/IEC 17025 requires laboratories to establish the traceability of their measurements
back to the International System of Units (SI) or appropriate measurement standards.
This requirement can be met by the use of fit for purpose certified reference materials
and/or calibrated artefacts whose property values have appropriate traceability.

1.3 ISO/IEC 17025 also requires laboratories to validate methods and confirm that they are
fit for their intended purpose, and suggests a number of approaches that can be used
to achieve this validation. A laboratory can meet this requirement by use of fit for
purpose reference materials and/or by the use of calibrated artefacts.

1.4 Reference materials play an important role in underpinning the accuracy and validity of
measurements made within testing and calibration laboratories. When selecting and
purchasing reference materials and/or calibrated artefacts, to have confidence in the
materials/artefacts, laboratories need to ensure that the producer of the material is
competent and that the material has been produced using a valid procedure. Some
guidance is provided in this document to assist with determining the competence of
reference material producers, further guidance can be found in references 5.1 b). 5.1 d)
and 5.2 a)-f).

1.5 This document describes the requirements that laboratories are expected to meet in
order to demonstrate that they have selected reference materials that are fit for
purpose. In particular the laboratory should consider the matrix, concentration,
accuracy, traceability, uncertainty, stability and homogeneity of the reference material
as key factors that help to determine fitness for purpose. Some guidance is provided in
this document to assist with determining fitness for purpose, further guidance can be
found in references 5.1 b). 5.1 d) and 5.2 a)-f).

2.1 This document applies to applicant and accredited testing and calibration laboratories.
This document is also applicable to other accredited bodies (eg, inspection bodies,
proficiency testing providers) that conduct analytical testing or calibration as part of
their accredited activities.
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3 POLICY

3.1 Use of Reference Materials for Method Validation/Verification.

3.1.1 It is UKAS policy that all accredited testing and calibration laboratories shall use, where
available and appropriate, reference materials or calibrated artefacts for the
validation/verification of critical steps and processes in their methods.

Note 1: Laboratories should be aware that all stages (e.g. sample preparation, extraction,
measurement, etc.) of the testing/calibration process may need to be validated, and the
aspects affecting traceability at each stage may need to be considered.

Note 2: Where the method being validated involves the determination of a property value in a
matrix (eg, Arsenic in Soil) then the reference material(s) chosen for validation shall ideally
contain the property value in a comparable matrix. If no suitable matrix reference materials
are available then a suitable ‘blank’ matrix may need to be fortified with an appropriate
non-matrix reference material. It is important to ascertain whether or not the fortified material
represents the same analytical challenges as real (natural) samples

Note 3: Laboratories should be aware that it is not normally considered appropriate to use
the same reference material for the calibration and validation/verification of a method.

3.2 Use of Reference Materials for Calibration of Equipment/Methods.

3.2.1 It is UKAS policy that all accredited testing and calibration laboratories shall use, where
available and appropriate, reference materials and/or calibrated artefacts for
calibrations within their methodologies.

3.3 Laboratories are required to determine the fitness for purpose of the reference materials
and/or calibrated artefacts used for either calibration or validation/verification for
methods within their scope of accreditation. Where reference materials are used for the
purposes of calibration the traceability of the values assigned to the material shall be a
consideration as to the reference materials’ fitness for purpose.

Note 1: UKAS accepts that it may not be feasible to establish traceability for measurements
as required by ISO/IEC 17025:2005, 5.6 in all cases. However the use of reference materials
and/or calibrated artefacts should be employed by laboratories where available and
appropriate to the methodology. Additionally UKAS also acknowledges that:

a) The concept of traceability of measurement in fields such as chemical and biological
sciences is still under international debate and progression towards unified
understanding and use of this concept is not yet complete.

b) The role of certified reference materials in providing traceability of measurement
results has not yet been fully established internationally for all sciences.

3.4 Laboratories shall ensure that reference materials they purchase are obtained from a
competent producer of reference materials.

3.5 ISO/IEC 17025 requires laboratories to evaluate suppliers; this includes producers of
reference materials and suppliers of calibration services/items. Therefore, laboratories
are required to determine the competence of the producer of the reference materials
and/or calibrated artefacts used. It is important that it is the producer of these materials
or artefacts that is evaluated, as well as any associated distributors (suppliers).
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4 GUIDANCE ON SELECTING AN APPROPRIATE REFERENCE
MATERIAL AND REFERENCE MATERIAL PRODUCER

Note 1: UKAS recommends the use of accredited reference material producers and
calibration laboratories where they exist. ISO Guide 34 and ILAC G12 contain
recommendations and guidance on the requirements for the competence of reference
material producers. These documents should be used as a basis for such an evaluation.
UKAS accredits reference material producers to ISO Guide 34; a list of accredited reference
material producers is available on www.ukas.com. Details of UKAS accredited calibration
laboratories can be found on www.ukas.com.

3.6 Where reference materials are available but not used, the justification for this shall be
documented. This information may be requested at the time an application for
accreditation is made.

Note 1: Whilst no single source of information on the availability of reference materials
currently exists, laboratories are recommended to contact reference material producers and
distributors to discuss availability and suitability. In addition laboratories may find it useful to
refer to the COMAR database for availability of reference materials. COMAR is a
non-commercial network of national and international organisations, which is funded by BAM
(German Federal Institute for Material Research and Testing). The website address is
www.comar.bam.de.

3.7 If no appropriate reference materials or calibrated artefacts are available then the
laboratory shall endeavour to demonstrate that any alternatives represent the best
practise to ensure that the method and subsequent results can be deemed fit for
purpose. Guidance and advice on how to achieve this can be found in references 5.3
b) and 5.3 d).

3.8 Mandatory use of a specified reference material may be a requirement for some sector
schemes or in support of regulatory activities. In these cases UKAS may specify the
use of a particular reference material where it is deemed necessary to demonstrate the
validity of a method or traceability of a measurement. Where use of a specified
reference material is a mandatory requirement, this shall be stated in an appropriate
UKAS publication (see UKAS publications list).

4.1 Reference materials have many and varied uses within accredited laboratories, each of
which will have specific requirements. As such it is important that the laboratory
identifies the correct criteria for selection of a reference material to ensure that they
obtain one that is fit for purpose. Therefore, laboratories may want to consider asking
themselves some the following questions when they are considering the selection
criteria for a reference material:

 ‘What am I using the reference material for?’
 ‘What is the minimum acceptable uncertainty for my purpose?’
 ‘What is the minimum sample size for my analytical method and therefore for the

reference material?’
 ‘Do I need a matrix reference material, or a pure reference material, or both?’
 ‘What do my measurements need to be traceable to?’
 ‘Do I have any requirements around the effective life of the materials?’
 ‘What methods/equipment am I intending to use the reference material with?’
 ‘What measurement range do I need to use the reference material in?’
 ‘Does the reference material contain anything that may cause an interference with the

measurement capabilities of the method?’
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4.2 When an accredited organisation has determined the selection criteria for their
reference material, the organisation will need to obtain the reference material from a
producer which they can have confidence in; such that they can be sure that their
requirements can be met. Obtaining a reference material from a Reference Material
Producer who is accredited to ISO Guide 34 by a recognised accreditation body will
provide the organisation with confidence that the statements that the Reference
Material Producer makes about their material can be relied upon. However, UKAS
recognises that the accreditation of reference material producers to ISO Guide 34 is not
yet widespread and therefore organisations may need to obtain reference materials
from producers who do not hold accreditation to ISO Guide 34. Where a Reference
Material Producer holds accreditation or certification to one of the following standards,
the organisation may wish to consider the following points:-

a) When engaging the services of a Reference Material Producer who is accredited to
ISO/IEC 17025 as a calibration laboratory:

 ‘Does the material I am planning to purchase have the potential for instability, if so what
has the reference material producer done to determine its stability?’

 ‘Does the material I am planning to purchase have the potential for heterogeneity, if so
what has the reference material producer done to determine its level of homogeneity?’

 ‘How will the material be stored and shipped, will this ensure its ongoing suitability?’

b) When engaging the services of a Reference Material Producer who is accredited to
ISO/IEC 17025 as a testing laboratory:

 ‘Does the material I am planning to purchase have the potential for instability, if so what
has the reference material producer done to determine its stability?’

 ‘Does the material I am planning to purchase have the potential for heterogeneity, if so
what has the reference material producer done to determine its level of homogeneity?’

 ‘What do I need the assigned values to be traceable to, how has the producer
demonstrated the traceability of their assigned values?’

 ‘How will the material be stored and shipped, will this ensure its ongoing suitability?’

c) When engaging the services of a Reference Material Producer who is certified to
ISO 9001:

 ‘Does the material I am planning to purchase have the potential for instability, if so what
has the reference material producer done to determine its stability?’

 ‘Does the material I am planning to purchase have the potential for heterogeneity, if so
what has the reference material producer done to determine its level of homogeneity?’

 ‘How does the producer ensure the quality and consistency of each material that they
produce?’

 ‘How has the reference material producer performed the characterisation of the material
to determine the assigned values and has this been done using an appropriate
process?’

 ‘What do I need the assigned values to be traceable to, how has the producer
demonstrated the traceability of their assigned values?’

 ‘How will the material be stored and shipped, will this ensure its ongoing suitability?’
 What is my requirement for uncertainty, how has it been calculated, is it acceptable?
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5 REFERENCES

5.1 References relating to criteria for the competence of Reference Material
Producers

a) ISO/IEC Guide 31: Guide to the Contents of Certificates and Labels for Reference
Materials.

b) ISO/IEC Guide 34: General Requirements for the Competence of Reference Material
Producers.

c) ISO/IEC Guide 35: Reference Materials - General and Statistical Principles for
Certification.

d) ILAC G12: Guidelines for the Requirements for the Competence of Reference Material
Producers.

5.2 References relating to Guidance on the Use and Selection of Reference Materials

a) ISO/IEC Guide 30: Terms and Definitions used in Connection with Reference Mater ials.

b) ISO/IEC Guide 32: Calibration in Analytical Chemistry and use of Certified Reference
Materials.

c) ISO/IEC Guide 33: Uses of Certified Reference Materials.

d) ILAC G9: Guidelines for the Selection and Use of Reference Materials.

e) EA-04/14: The Selection and Use of Reference Materials.

f) Eurachem Guide The Selection and Use of Reference Materials.

5.3 General References

a) ISO/IEC 17025 General Requirements for the Competence of Testing and Calibration
Laboratories.

b) ILAC-P10 ILAC Policy on Traceability of Measurement Results.

c) TPS 41 UKAS Policy on Traceability of Measurement.

d) VAM (Valid Analytical Measurement/LGC - Meeting the Traceability Requirements of
ISO/IEC 17025: An Analysts Guide (Third Edition).

e) JCGM 200: International vocabulary of metrology - Basic and general concepts and
associated terms (VIM).
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Annex 1 - FREQUENTLY ASKED QUESTIONS

A1.1 Does the accreditation of the reference material producer to ISO Guide 34 need to be
provided by UKAS or will accreditation from other accreditation bodies be acceptable?

 Currently the EA (European Cooperation for Accreditation) MRA and the ILAC
(International Laboratory Accreditation Cooperation) MLA for ISO Guide 34
accreditation are under development and as such there is no formal mechanism for
international recognition of ISO Guide 34 accreditation. However, UKAS recognises
that there is significant comparability between the competences for ISO/IEC 17025
calibration and ISO Guide 34 accreditation and therefore is willing to accept
ISO Guide 34 accreditation from ISO/IEC 17025 calibration signatories to the
EA MRA or ILAC MLA, where that accreditation body can confirm that their
processes for accreditation to ISO Guide 34 conform to ISO/IEC 17011.

A1.2 Do all reference materials purchased by a laboratory need to come from an accredited
producer?

 The laboratory must have confidence in the competence of the producer from whom
it obtains reference materials, and should be able to demonstrate the basis of its
confidence in this respect to UKAS.

A1.3 Do the reference materials that a laboratory uses for calibration and quality control
need to come from separate sources/batches?

 Laboratories will need to ensure that any bias in the calibration standard/quality
control material is detectable by the quality control measures within their systems. If
a laboratory uses a material that comes from an accredited reference material
producer they can have confidence in the accuracy of the assigned values. If the
laboratory uses the same source/batch for calibration and quality control then they
will need to ensure that the possibility of contamination is considered and measures
are put in place to pick this up.

Note: Some regulations and Government schemes operated within the United Kingdom
require the use of separate source/batch calibration and quality control solutions.
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Annex 2 - TERMINOLOGY

A2.1 Reference Material (RM), material, sufficiently homogeneous and stable with reference
to specified properties, which has been established to be fit for its intended use in
measurement or in examination of nominal properties (JCGM 200:2008 International
vocabulary of metrology - Basic and general concepts and associated terms (VIM)).

Note 1: Examination of a nominal property provides a nominal property value and associated
uncertainty. This uncertainty is not a measurement uncertainty.

Note 2: Reference materials with or without assigned quantity values can be used for
measurement precision control whereas only reference materials with assigned quantity
values can be used for calibration or measurement trueness control.

Note 3: ‘Reference material’ comprises materials embodying quantities as well as nominal
properties.

Note 4: ‘Reference Material’ is an all-encompassing term and covers materials, such as, but
not limited to; Calibration Standards, In-house Reference Materials, Pure Chemicals, Pure
Metals and Matrix Reference Materials.

A2.2 Certified Reference Material (CRM), reference material, accompanied by
documentation issued by an authoritative body and providing one or more specified
property values with associated uncertainties and traceabilities, using valid procedures
(JCGM 200:2008 International vocabulary of metrology - Basic and general concepts
and associated terms (VIM)).

Note 1: ‘Documentation’ is given in the form of a ‘certificate’ (see ISO Guide 31).

Note 2: Procedures for the production and certification of certified reference materials are
given, eg, in ISO Guide 34 and ISO Guide 35.

Note 3: In this definition, “uncertainty” covers both ‘measurement uncertainty’ and
‘uncertainty associated with the value of a nominal property’, such as for identity and
sequence. “Traceability” covers both ‘metrological traceability of a quantity value’ and
‘traceability of a nominal property value’.

Note 4: Specified quantity values of certified reference materials require metrological
traceability with associated measurement uncertainty (Accred. Qual. Assur.: 2006)

Note 5: ISO/REMCO has an analogous definition (Accred. Qual. Assur.: 2006) but uses the
modifiers ‘metrological’ and ‘metrologically’ to refer to both quantity and nominal property.

A2.3 Calibration, operation that, under specified conditions, in a first step, establishes a
relation between the quantity values with measurement uncertainties provided by
measurement standards and corresponding indications with associated measurement
uncertainties and, in a second step, uses this information to establish a relation for
obtaining a measurement result from an indication (JCGM 200:2008 International
vocabulary of metrology - Basic and general concepts and associated terms (VIM)).

Note 1: A calibration may be expressed by a statement, calibration function, calibration
diagram, calibration curve, or calibration table. In some cases, it may consist of an additive or
multiplicative correction of the indication with associated measurement uncertainty.
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Note 2: Calibration should not be confused with adjustment of a measuring system, often
mistakenly called “self-calibration”, nor with verification of calibration.

Note 3: Often, the first step alone in the above definition is perceived as being calibration.

A2.4 Metrological Traceability, property of a measurement result whereby the result can be
related to a reference through a documented unbroken chain of calibrations, each
contributing to the measurement uncertainty (JCGM 200:2008 International vocabulary
of metrology - Basic and general concepts and associated terms (VIM)).

Note 1: For this definition, a ‘reference’ can be a definition of a measurement unit through its
practical realisation, or a measurement procedure including the measurement unit for a
non-ordinal quantity, or a measurement standard.

Note 2: Metrological traceability requires an established calibration hierarchy.

Note 3: Specification of the reference must include the time at which this reference was used
in establishing the calibration hierarchy, along with any other relevant metrological information
about the reference, such as when the first calibration in the calibration hierarchy was
performed.

Note 4: For measurements with more than one input quantity in the measurement model,
each of the input quantity values should itself be metrologically traceable and the calibration
hierarchy involved may form a branched structure or a network. The effort involved in
establishing metrological traceability for each input quantity value should be commensurate
with its relative contribution to the measurement result.

Note 5: Metrological traceability of a measurement result does not ensure that the
measurement uncertainty is adequate for a given purpose or that there is an absence of
mistakes.

Note 6: A comparison between two measurement standards may be viewed as a calibration
if the comparison is used to check and, if necessary, correct the quantity value and
measurement uncertainty attributed to one of the measurement standards.

Note 7: The ILAC considers the elements for confirming metrological traceability to be an
unbroken metrological traceability chain to an international measurement standard or a
national measurement standard, a documented measurement uncertainty, a documented
measurement procedure, accredited technical competence, metrological traceability to the SI,
and calibration intervals (see ILAC P-10).

Note 8: The abbreviated term “traceability” is sometimes used to mean ‘metrological
traceability’ as well as other concepts, such as ‘sample traceability’ or ‘document traceability’
or ‘instrument traceability’ or ‘material traceability’, where the history (“trace”) of an item is
meant. Therefore, the full term of “metrological traceability” is preferred if there is any risk of
confusion.

A2.5 Homogeneity, the degree to which a property or constituent is uniformly distributed
throughout a quantity of material or between separate units of the same material.

A2.6 Stability, the ability of a property value to remain unchanged, within a stated
uncertainty, under given storage conditions and a specified timeframe.

A2.7 Artefact, for the purposes of this document “artefact” shall be taken to mean, either a
single item (eg, calibration weight) or a material (Solid, Liquid or Gas).

A2.8 Property Value, value attributed to a quantity or identity representing a physical,
chemical or biological property of a (certified) reference material.
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A2.9 Recognised Accreditation Body, an accreditation body that is a signatory to the ILAC
(International Laboratory Accreditation Cooperation) MRA (Mutual Recognition
Arrangement) or IAF (International Accreditation Forum) MLA (Multi-Lateral
Recognition Arrangement) for the relevant accreditation standard.

Note 1: Details of ILAC MRA or IAF MLA signatories can be found at www.ilac.org or
www.iaf.nu.

Note 2: Currently there is no International MLA or MRA for ISO Guide 34


